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HOME POWER LINE PRIVATE BRANCH EXCHANGE

Mr. Rattanapong Chetanom
Mr. Kittipop Wiseschu

Mr. Itthichai ~ Arungsrisangchai (Advisor)

Abstract

This project describes the design and construction of a prototype of Home
Power line Private Branch Exchange (HPPBX). This HPPBX can switch on-off any home
electrical appliances from any rooms in the home with a control keyboard. It can switch on-
off electrical appliances up to 30 components. One output port can supply maximum power
up to 880 watts or 220 V, 4 A. There are two parts of working circuits as HPPBX Control
Keyboard and HPPBX Switching Box, where the interconnection is done by using telephone
cable or Twist Pair cable 24 AWG, and the data communication is used RS-485 standard.
Microcontroller of MCS-51 based devices are used to control the system. This technology
provide comfortably of switch on-off electrical appliances and decreases quantity of
electrical appliance cable which is very complex and expensive when compare with
Conventional Electrical Installation.

This system also has been designed to compatible with the other networks
such as Internet, Telephone and Security network. The HPPBX System is very eased at use

and can be further developed as commercial product in the future.
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a ) o oA { o IS - " a ad da
14819896 gunsaiduihun 1Riuaniue High n3e aodn 114 uaslunsdiil gunselfifinea

wva o W = . a @ a
uannuanvaiiu 1MAassIBATEIE (Current-Sourcing Action) 85110 1dda31)7 2.9

/' [oFe]
/

I = 10 pA {typical)

b} | HIGH output |

719 2.9 naaImshamod NAND Gate

¢ 7 .
a) AU DINNWN Low State b)amugmm‘vgw High State
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wvA o LY 3
233 msuaasgaenindluumasiunszuaves ginsaifiivea (Current Singing Action)
o ot o g Y A 4 g
wiynvesgUnsaiiiies uangaauiniy unassunszua e iy
a [ a o a § Ao v
@01 Low 130 a0IN 0 92TUNI2UANINAIY DUNNVDIgLnTal apInduNtiNdoRuNDs A INA
dy @ Py i d [~ a o o
Huaasaglin 2.102)  luvmzieniynanuaiy Low nawdmaos 04 wiailou daens 90 X
[ < o Y a = ~ 1 & AR N o’dﬁla
Aunsud Mlinansaanszuan Q1 fiegluaniuy ON GenTzuanAin 1 AN 1IN LISN
] 1 o 4 = [ c’dyq 1 ° ~A g 1w
N I FIUUIIAUNYA X INIUAUNTIIATEINI Voo tag Q1 Mntnaidlu unassunssua nio W
o a J y o v o o =
aaIU NINUYARDT (Pull Down Transistor) L‘WS1$1’]11ﬁ'5$ﬂﬂﬁﬂ3ﬂﬁﬂi£@1ﬂﬂﬂ a0 uziy Low
A o T il " .
234 n1maﬂaﬂmauumﬂmmammﬂﬁzuamm qﬂnimﬂmma (Current Sourcing Action)
" o . == . wa g N 1 A 4 1 :
IMwnveIgUnIuniues uaasguru Ay unaswnssu e wvivmeylu
. & o 9 A Yo Y a o a A Ao (Y 4 4 dy
a01uz High geimihiiswnszualvinudiu Suynvesgasainednduitiundedunesaoninadl
@ { a 4 1 ' < 5
uaRIAezl 2.10b)  MIUTames Q3 vzagluaniug ON @ Q4 uaz Q1 wiluaniug OFF &
o Y Y o 1 9y o S ad o '
Q3 wwihmihinenszualdnu Q1 uadluldifisanszuasylvavosan g3 alusa veasoodo E-B
' 3 P= J & B '3 = [ 12 1 ~ 1 $
i IA)szana 10A 58091 Tn WA usIAUR IR IeDAUNS1IURTAES 58A31 Von 1
@ [ 4

o A d o @ a d o
Q3 iy unasswnszue uie wasw nIuFmans w1 Idszaudyananeinm

S .
a1uetly High

HIGH
output

Output circuit Input circuit Output of Input of
of driving gate of load gate driving gate load gate

(a) (o)

~ ) a g 1w =~ o
g‘lJ‘V] 2.10 UAAINITNINIUYDI TTL a) ﬂimLﬂulmﬁ\‘lﬁﬂﬂizLLf’f b) ﬂimlﬂuuﬁﬂﬁmﬂﬂiguﬁ



%aﬁ“a%ﬁn’a?ﬁai]{fmmm

e B P

INAINNBRITT g

= = [ dal ! \
2.3.5 mszanmsmQmanﬂmzmmqﬂnimwmma TUANY

= @ d A 1 '
ATNWN 2.2 uﬁmﬂmaﬂymmmqﬂﬂim NNUBA JUAN*

JUA99) YD TTL

winiimes
74 74S 74LS T4AS | 7T4ALS 74F
CRERGRESISITTRE
Propagation delay (ns) 9 3 9.5 1%, 4 3
Power dissipation (mW) 10 20 2 8 1,2 6
Speed-power product (pJ) 90 60 19 13.6 4.8 18
Max. clock rate (MHz) 35 125 45 200 70 100
Worst-Case Noise Margin (mV) 400 300 300 300 400 300
Fan-out (same series) 10 20 20 40 20 33
WITTADS AT 35
Vou (min) 24 2 A 235 245 — 285
Vo (max) 0.4 0.5 0.5 0.5 0.4 0.5
Vi (min) 2.0 2.0 2.0 D) 2.0 2.0
ViL (max) 0.8 0.8 0.8 0.8 0.8 0.8
Winimesmunseid
Ion (mA) -04 -1 -0.4 ¥ -0.4 -1
Outputs
IoL (mA) 16 20 8 20 8 20
Iin (UA) 40 50 20 20 20 20
Inputs
Ii (mA) -1.6 -2 -0.4 -0.5 -0.1 -0.6

' a o A Y a2
* Nuume Mvesniimesaealasuuiasld Taed198991n Data sheet

42720




d aa
2.4 Unsal 29935INAIMeasLIAN weE ( MOS Digital Integrated Circuit )
maTuTab uoe (Metal Oxide Semiconductors , MOS) Wert11910ma 1u ladns G eaos
v I o 1 a &
LU N (Field-effect , FETs) "léjlﬂuqﬂﬂ’im MOS FETs ulﬁglJLLﬂéb'uﬂ N-Channel (8% P-Channel sfllﬁm
1 [~ o b4 1 a f
Y94 MOS o a519419 , 510190 , wnadn , Idwdesnud uazansatolSimnanszua 1dunnh
s == [l a2y sy =1 ' N a .
gUnsalnsznanfuon 19U 74 , 74LS 1Az T4ALS uaidoideduamiaomeds 0n lWiaaead
1R T v ==} [ [~ Yo o 9 l 1 1 @
1ANeeE1 s ICs aszna Mvea Tatudmalasunsi T 1Fnulursesesauns nanosusy
g i o d‘ a o 1
91In31 2.11 udaans luda(Bias) MOS FETs Tadwhnadeuadadogluaniug ON waasaniue
[~ v Y 1 é =1 = @ P d’l =1 @ o
Wuddumuaiig wserseununisnnseud Inansuaees 1Weiin1slusa Ves = +5 1as uay
a o < o 9 1 = = [ a) '
aadegluaniug OFF wwuaasamusuddumumgann nenlssunumsiilaiaes nszue'ly
1 _' = o J : a o o
aunsolvariuTvanld Welinslude Ves=0Tad 409 MOS FETs ¥iia N-Channel as 81151
a 1 IR o Y a o <~ 4 o Y a 4 .
¥1i@ P-Channel A1 Vos = -5 1202392111 2309 ON 1ag Ves = 0 11ad a=¥1 19 adas OFF

HaAAagI 2.11

Drain Drain

oy il

Gate 0——j Gate O—J

Source Source
N-channel P-channel
OFF state ON state
Voo
945V Nes =0V Ves = 45V
+5V +5V +5V
= . !
D
+
Rore Ron
V >
. 10'0°Q 1000 Q
1 ) T S
(a) (b) (c)

3U7 2.11 uaasddnuaiiazndnnisi1auves MOS FETs

a) uﬁmﬁumﬁams"lué"ﬁ Ves bUAAITNIUL OFF ¢) Ueaadan1ug ON



Vop
+5V
g; o
G
S
" .
VOU7 s
Vi Q, Q, Vout = Vin
oV Ron= | Rorr= +5V
(logic 0) 100kQ | 1000 (logic 1)
+5V RON = RON = +0.05V
(logic 1) 100kQ | 1kQ (logic 0)

(b)-

35U 2.12 4aAII995U8 N-Chammel MOS FETs INVERTER

a) UTAI195 N-MOS INVERTER  b) teraefaieruiiaves MOS luaniugONUagOFF

b
a5 UM IThaUIesduves MOS FETs 189112995999 INVERTER %iin N-
v v

Chammel MOS FETs  1taA991n31/9 2.12 A9l

A ya o a A s v £ o a A

ielveunmilu as9n 0 5o Vin=0 Taaa 92 ldlminndluasin 1 wie vour

o @ o a o
Uszana +5 1908 MunanmMsmauues INVERTER  lagin@ Q1 uaaed il Rox = 100 kQ sy
n Yo o d o Y o 1 v g a A
1d5ums luda voo = +5 Taad hliegluaniug ON  dau Q2 sznansduilunmsidaians n5e Row

'3 o [ 4 a [~ a J
=10" Toviu v lviogluaniug OFF  nazileldounmiy aotn 1 nSe vin=+5 Toad sz 1diovium
<! a A J LY~ £ A '
uaodn 0 ¥30 Vour Uszunas +0 Taan Ty Q2 3zaasduiu Ron = 1 kQ &9 Vour ADAT5LLI9LL5
[ P 1 1w
AUV Ronon =100 kQ 1182 Ronen = 1 kQ 1@ Vour Uszuna 0.05Thaddaseualdaumasy o
o
Traald
o o 9 9 gt o @ < 491 o 4 a
naranmsinuiiedu ldimshluvauduiugulumsWeunginseiasdn

7199 019191 N-MOS NAND Gate , NOR Gate , FLIP-FLOP HUU#199) 18233959041 U 0a21081 11

a < d 9 [ :d'
1933N AT (D UAY uaaIfagln 2.13



20

—Jjo,_‘ = ::DO_'X

X =AB
A B X
e
A LOW (0 V) LOW HIGH
HIGH (+5 V) LOW HIGH
LOW HIGH HIGH
HIGH HIGH LOW

,_J L LOW

A B X
LOwW HIGH
HIGH LoOw
LOW Low
HIGH LOW

Ao—l :%Oz Q3f: I——cB il

HIGH
T

3UN 2,13 1AAII993999 20TNINN ¥1A N-Channel MOS FETs

a) N-MOS NAND Gate b) N-MOS NOR Gate
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2.5 Complementary MOS Logic (CMOS )

3 A ) q ¢ ! @ o 9 A
gUnsaiszinn CMOS ABN131I1 P-MOS 1 N-MOS Channel 111959159001 Tagihdod

. ] o q Y Y d A o ya ' Y o o '
%@QLL@@?’ALUUNH‘HQW‘I& "r’HGL"r?llﬂ Q‘ﬂﬂﬁm VIVINWHUIG]L‘E’JITN LHae ‘lﬂmawmmﬂm mzqa

MOS 817191 CMOS Invertir, CMOS NAND Gate 118z NOR Gate 11aA3a43171 2.14

JUN 2.14

Heraadnye 1nT9a5 1909 CMOS

+Voo

> x = KB

CMOS NAND Gate

A

8

X

Low
Low
HIGH
HIGH

Low I
HIGH |
LowW |f
HIGH ||

HIGH
HIGH
HIGH
Low

CMOS NOR Gate

A
Low
Low
HIGH
HIGH

s [
LowW
HIGH
Low
HIGH

X
HIGH
Low
Low
LOW

4V'°D (GU)
Basic CMOS INVERTER s
Vin Q, Q; Vour —E—E’:IO,
RY OFF OoN
togie || Rore = 10002 Ron=1kQ Y 0
*o—4 —— V,
ov ON OFF > o -8 (ﬂ)
(logic 0) Ron = 1kQ [ Rorr =100 | =+Vpp
L Lepy
S
) NAND Gate  U)NOR Gate f) basic INVERTER

1 a [ Jd =Y @ dgl 1 2 9
uazIrURInY 91lnsal Yszinn cMos Tatmswannyummaeguive Iimanzew

1Y ' ° ' o G4 '
Fums oo saudemsihlUldausuiv gunsainszna TTLs Ade Tdun aszga

4000/14000 , 74C , 74HC/HCT (High-Speed CMOS) , 74AC/ACT (Advance CMOS) tiag

74AHC (Advance High-Speed CMOS)

A4 qy ] s a q9 o s gy wa
WS L‘I’Tﬁ"ﬁﬂiﬂi‘b’d”mQﬂﬂiﬂlﬁ@%ﬂiﬁtﬁhﬂﬁhﬂﬂﬂu AATNIY 1@1’]‘31Uﬂmﬁmﬂﬁﬂﬁ

Tnithueaginsel 2 dszian duased 2.3
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M990 2.3 msilFeuivugaauiianae whsznde cMos uag TTLs

A P
(9 VDD = Vee = +5 1aa

Vob = 45381 luda cMos

Vee = us e lude TTLs

- ¢ CMOS TTL
NWITTVIADT
4000B 74HC 74HCT | T4AC 74ACT | 74AHC | 74AHCT 74 74LS | 74AS 74ALS
ViH(min) 3.5 3.5 2.0 3.5 2.0 3.85 2.0 20 2.0 |20 2.0
ViL(max) 1.5 1.0 0.8 15 0.8 1.65. | 0.8 0.8 |08 |0.8 0.8
VoH(min) | 4.95 4.9 49 49 49 4.4 3415 24 |27 |27 2.7
VoL(max) 0.05 0.1 0.1 0.1 0.1 0.44 | 0.1 04 |05 |05 04
VNH 1.45 1.4 2.9 14 2.9 0.55 1.15 04 |07 |07 0.7
VNL 1.45 0.9 0.7 1.4 0.7 1.21 0.7 04 |03 |03 04
IiH(max)(pA)| 1 1 1 1 40 | 20 | 200 20
IiL(max)( pA) 1 1 1 1 1600 | 400 | 2000 | O.1A
IoH(max)(mA)| 0.4 4 24 8 04 | 04 P 400
IoL(max)(mA)| 0.4 4 24 8 16 8 20 8
Power dissipation
1uW 2.50W SuW 90nW 10 | 2 8 1.2
per gate (MW)
Static At 100kHz | (.1 0.17 0.08 0.006 10 2 8 1.2
Propagation delay
50 8 4.7 3P 9 9.5 Ll 4
(ns)
Speed-power
5 1.4 0.37 0.02 90 19 13.6 4.8
(at 100kHz) (pJ)
Maximum
12 40 100 130 35 45 200 70
Clock rate (MHz)
Wrost-case
1.5 0.9 0.7 0.55 04 | 0.3 0.3 0.4

Noise margin (V)
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2.6 lulnsneulnsames vesnszga MCS - 51
2.6.1 paantinveslulasneulnsamesvesnszga MCS - 51
9 R a
- doamaunasay In +5v gaiden
=1 1 o as d o @
- iM128A191 1151053 ( Program Memory ) 4110 4 Ala lud dmsuios 8051 uag 8031
o [ 4 = 1 = a Pd
MTUIVUS 8052 UnueANNI10e 8 Alalud
= ' o o o S Y ¢ o @ o d?’ v —~ R
- IMU2ANUNAMTVNUYDYA ( Data memory ) U11a 128 1u@ d1msuies 8052 au'lel fing
256 Tud
1 o o o 1< 9 ) [l as 4
- wiwanuidmiunullsunsusazdoyausnnniusdisas 64 fla'lud
= o 4 I'd a
- §lnuwes innines vuia 16 a2 ya
v a o S ¥ {] I'd
- SUDUADTTNN Lel 6 UMAL 5 NAINDS
=1 d @ 9 J A Y
- UNDINTUAIUDYADYNTY (UART ) 2 WOsNUUY Full Duplex taongi) 14 4 Tnua
' v
- U9 lunsi AND , OR %38 Complement J@%atu1 8 Tauag 1 1n
2.6.2 Tnssasranmeluves 8051
— R o Qs
MCS - 51 19ima TuTadlumssaadluuuy NMOS wag cMos Tassadeneludmsunes
8051 Aguaraalugii 2.15
WOINVD4 8051
[~ J & = 1 o dy
8051 1u luTnsneuTnsamesving 40 ViGN eI Al
- Vee (U140 ) 0N + 5V
I
- Vss (9120 ) 11y GND
o 0’/’ a =1
- WOIN 0 (1 32-39) Uanua 8 1ia Av (P0.0-P0.7) 1 1AF9e319141Y Open-Drain Bi-
directional ﬁ\‘i‘g‘ﬂﬁ 2.16
¢ e N ] 9 Y A o Y o A
WBIN 0 (U1 32-39 ) UNIVuA 8 Um Ao ( PO.0-P0.7) 199118 2 nehnde weaasatie uag ANV LD
kY a 1w ' o A g J Y 9 9 o 3 a 3
AvamsanadafunilsaNuiImMewennIoulelonesn didesnsTidauiusummvedn
v
1 a @ I o o 1 =
foadeandn « 1 « ldawosnil aziinald Q voe D-FF 15y « 1« 11 FET daeiianiue
o Aq Yt a o o @ 9 A .
OFF dayanailgemdunnwesnuand lnodedygyia READ LATCH lUnsedui Tri-State
Buffer A1 ULALN15011 Port (pin) %31%5@@13& READ ( pin)

d = :f a A =) Y Y o ] 9
WaIN 1 (1 1-8 ) UNIMUA 8 UpAd ( P1.0-P01.7) Hlasead19nde wosy 0 unaz lda

Aumunieluyadwimy



POO0-PO7 P20-P27

vv ﬁ_un IYyv
o r———__—u_’r& 'ulny]_ii__ ——————— 1
VSSF Serg L peerens |
| [e= |
1N |
l 3! B e | ] e | | o ]
| L Il |
! . i '
l f: éoTen ;
STACK ‘
| acc POWTER o |
| foo | scow | Two0]Toom |
| neod | 7o | Mo | mat l
8 e by T | ™2 | 2 [ RCAP® pm'cenm
i | P |
l ALU . PTBWLPT SERAL j
b b
;—# ooumot.gg yd!
T8 2% |
|
7
ALT XTAL2 v L DpEs _!
j" v B 8 AY a2l e Yaa W
wy \ vyvy
PAAAL P30-P37

* 83C154 and 83C154D ondy.

7107 2.15 uaes 8051 wonlavzunsuves MCS - 51

= v 4
317 2.16 uaAalATIA3 19 WOSN 0

d = 3 a A S 9 v Jd =t
WOIN 2 (V1 21-28 ) Aiavina 8 Uafio (P3.0-P3.7) HlAseaiendewsin 0 laodl FET
v 1w oA ! v v 9 o ¢ Lo Y = A ]
aradaReIdumuuuldnnudumuyaswunu wesnilshau 2 wtha Aemansaldiiy
@ a < I8 o 4 I a
uoansaiavig 8 O ( A15-A8 ) uaziilu o Tewesnldauna lhiflesy Tdauilusuym

s Y ' a o ¢ A A o oo v '
WOITNADITIADIA “ 1 “UINNBIN UﬂQULW@UQﬂU(lW FET @giuﬁﬂ']jz OFF



'
=4

3 S v Y a ) \ a = s A = Y
WuleTowosnarnz Imilusunndesdeanin « 1« inesninou uagdnmiinil

A

P s ° =

WOSN 3 (V1 10-17 ) 3 Favun 8 e fe 11 (P3.7-P3.0) W lpseadandenwosn 1 iawld 2 wrhd de
<

NN

E4
[ (2 =3

lddsdyanuniuauosnu uagsudyanandin ludyamaanlided
o AQ Yo
P3.0/RXD ( Serial Input Port) Lﬂumwmi%}iu%uaxmuuauﬂiu (UART)
P3.1/TXD ( Serial Output Port ) 1111917 Addatio JAUDYNTY ( UART)
P3.2/INTO0 ( External Interrupt 0 ) 1950 dyanaimsdaisnizannieusnies o
P3.3/INT1 ( External Interrupt 1) 1950 dnanaimsiaianazanniousnies 1
P3.4/T0 ( Counter 0 External Input ) v15udayanasiagounnidilaia9asCounter 0
P3.5/T1 ( Counter 1 External Input ) R FiTlat 1€u‘Wa"]iﬁ)uWV\L‘U1U1‘1JEJ\‘17J\‘1‘1]5Countcr 1
P3.6/ WR ( External Data Memory Write Strobe )fvm“aumunmﬂ’J‘Uﬂum‘sﬁmmagam
nieaNuIeyanIouon
P3.7/RD ( External Data Memory Read Strobe )y 0811 7UA1NN 1381144048910
nieanuidoyaniouen
g ' o o 9 v e 4, a o
-ALE (%1 30) tfuanasa Insudmivlslumsuanduonasa lUAaT ( A7-A0 ) Na199n1191nwesyn
& e ~ e br &
0) dayanativzuoanvnneg 2 a5e Tu 1 wwedulxda

v
o =

—_—— I~ { o ) 1 ]
-PSEN (0129) dWluanalasuilgdmivenudoyain Program Memory Mouon daynnaiiog e

g o

3 1 a [ I~ 1 1 @ ~
20011 2 AT luidazuyssu TR auad a8 Internal Program Memory 32 lifi duanaoonh

o g
Y

CThen
-EA (1 3)1dhenvuasauai lsunsuaiouen
fou <07 azou TUsuAsuINN U NTN

fou <1~ azouTUsunsuainaieluaw

= =~ vy v A a 9 ~ d;/ 1 9 = a
-RST (%19 ) U13LHN %zsmw"lﬂﬂmmmﬁauaaw “1” 1IUNMNVIHUIUBDYNUDY 2 LLiJGIf%uhlmﬂﬁ
Y a I~ a a 4
-XTAL1 (v119) ldsoaTanoaniouon laudluaunnuesisaseoadaamosniely

' a < Jd a o
-XTAL2 (¥118) ld¥sensanoanivuon Inoiilue1munuedinsooasaiamosniglu
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2.6.3 Ha3@1U83FNY ( CPU Timing)

S1, 82 S3,84 S5 S8 S1‘S2 €3 5+, 85 86 S1,
| P2P: P2|P1 Pz!mn;mﬂm PPt m;m

1
osc 7
(XTAL2)

MEL_f_f—f‘f_l'[_] [—]lr—~

i READ OPCOOE | i
| READ AEAD NEXT) (~ READ NEXT OPCCDE AGAN |
] |
]5\1&21“3]34 °,5]°a[:

2Pt P2{P1 PRIPY P2IP1 P2IPY

v lOSCARO]l |

S e {

(A} 1-byte, 1-cyde insTucton, e.9., INC A,

i READ OPCODE
i

READ
i 2ND BYTE

Y

1
|
|
|
|

| 1 ‘——REAIJrE(TO“C"D‘-‘

i ! A

1

r. |

Bl ER I EXEIET |

|

(B) 2-byte, l-o/de instruction, e.3., ADO lciala |

. : :

READ HEXT RZAD NEXT OPCOOE AGAI

| OPCOQE {DISCARO). MI_]

| { ! l

: ¥ L B

[s:]sdsa[s«w 55155151 [s2]s3{safss[se]

1 | |

{C) 1-byte, 2-cycia instuction, e.g., INC OPTR. |

AEAD OPCOOE | !
MOVX). I FEAD NEXT CPCCOE AGAINL—

|
|
! &Eﬁ.%é‘?gml O PETERY |
|
]

! | L_LJ:\”O“'E A N

|S| [s21s3]s4 sslsc{sq Sz2] s3] s4] s5] s6]
(D) Movx (1-byte 2cyde) ADOR [ CATA |
|

—
ACCESS EXTERNAL MEMORY

! — Rean opcooe
+

!
1
¥

5UN 2,17 uaaIHaImINMs MUY AR AT

msiauly 1 fdsdgatunandios 1S Gz 1daden lnidy 12 gn Taednadiigos

q U

9y < 1w @ 3 o a [
RUN @383 ANINY 12 MHz AU Y ARDA 12 anIznULIAUNINY IMS

2.6.4 M3utesznnueanilgaNus 1 ld 2 ¥ila Ao
] o o [ I~
- vuganuE s vy U sunsu ( Program Memory )
' o o @ g
- wieanuidmiuinudoya ( Data Memory )
1 o o v oo 1 o Aq Y o i a
wiwaNNIdmmsunullsunsu L*fluwmfmami]m“lﬂsmﬂﬂimeawmmﬁfqagiuw
1 A d S A a d @ VY g 4 =t
8051 @3UI1 Program Memory A® ROM U11@ 4 7 la luAued uaduuiues 8052 awil
a 4
ROM 9114 8 Al lue

o o (Y] [ [l 1 o a A o~
wihsanuhdmsufudeya (RAM) uiuilu 2 diude nuswanuiteyanielugwiidios



o 1 o a A a o
128 lua nueanuirdoyanisuonsniinug 64 1 la lua

A a 1 o A YAy Y Y .
‘W‘M‘ﬂ‘ﬁu”f]ﬂﬂ?ﬁJ‘ﬂ'ﬁ’lﬂﬂﬂﬂ‘ll?]gﬂiﬂﬂﬂN’e]ﬂNm]uu (Indriect Address Area)
v

dy ~ 1 o a A Ay @ [ " 1 <
WUNUUWAIUIIVILIN ( 80h-FFh) Lﬂuwu‘mm@uﬂu@gammz 128 1U@Iﬂﬁlﬁ’3ulﬁﬂ‘ﬂ$!ﬂu

Yy v a

b4 '
SFR LOAATALAZ Indirect Address Area A9 URIABINITAARDNY SFR dod g idauuidnfdoya

' Yy K 9 9y

E4 v ' Y
Tagm 39N 1Y ( Direct Address Area ) dUNUNDNAIMIITAWOYAUDUN LMY ( Indirec
] o ] 9y K 9 U SJZ
Address Area ) @IUAUNUS ( 00h-7Fh ) VSVINVDYA lﬂ‘VN 2 4yy
A A o A YRy Y . .
wu‘nwmﬂmmmmmawayﬂmmma:maaau ( Direct and Indirect Address Area)
dil a < 1 [~ 1
Wuh 128 Tud argavzutiaily 3 dau
a J 3
1) 52MBIUVSA ( Register Bank 0-3 )
3 1o ] 1 aa o I'4 [~ o U o
AULAAN LY U (O00h-1Fh ) Lflummaai%mamum (0-3) IﬂEJLL‘lNL‘]JHLL‘]NﬂﬁS‘, 8 1‘UC°1 '
9 9 4 1 o asta J Y A ° VA 4
52uud2 18 32 lud (usazuuen 92553m83 RO,R1,R2,R3,R4,R5,R6,R7 ) DMIFNYNIIUBYN LU9A 3
A a3 g o o = I A g do , v A
HagNIENNITNAVUININIUNULNA 0 11D LAY SP VU UTUAUNAUY U 07h NUN
a ' o da Yo @ 1 = a4 a v \
2) YSnawheanusmlimaedgunazinla ( Bit Address Area )
v | 4

A A o oy g A Y 1w a &
WUNAWALDAATE ( 20h-2Fh ) 31UIU 16 ul‘ummaumvﬂuumzhlmmﬂu 128 YA

E4 b4
v

Sumnuatatiiaeil 00,01,02,03,04,05,06,07 944 2Fh

a ]

3) YSnamdlennudmlTnui Il ( Scratch Pad Area )

v %
A A

@ ' s Jd 1 3 1 o o o v a
Wunda (30h-7Fh ) szi@eudoya ldfiaz ludamniuliawisaldmdaonviala
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2.7 A5 RS-485

o '
WIATTIM RS-485 (T U5z UM sdetoyau Balanced Digital Signal H30 Balanced

o w 1

Data-transmission Schemes mmzﬁmé”umﬁﬁ'a%’@gamuawmﬁaﬁpmmmﬂﬂn uazafﬂuﬂm‘mn@

'
o =<

douniidyanusunings FananieneazBoasyuumsdadyanadeya(Transmission Systems)uas

[32e7]

[

da o A A I~ P @ o
gUnIainMuReIYee(Equipment Committee) Huszuvimivayumsimddayaauyuvaiy

v
A (Multiple Drivers) LLﬁ%’ﬁﬁ"lJﬁiéuﬁ\‘iéf’flgﬂ(Receivcr)LLﬂ%Sﬁl’Jﬁ\‘)(Driver)ﬁ/iyﬂﬁm Llé)ﬂﬁﬁﬂ 32 U.L.(Unit

v % I =
Load) Tumsdsdyanlutadoya(Data Bus) muanasgiu RS-485 vy Half Duplex finlu
4 ' Av 1w { o 1 q’;’ @ A’f L5 1 W
nigananzeyyaTiifdedyann ldniaduniniu daiuglnseisw/dedannoTransceiver)
- y o I v 1w ' G YA o v @ '
A04iim3 Enable e Idhauidluddsdayana uazez liamisa Enable IHifdedaanaminnd 1

arlunanfeanula ssnailymideyalumoiadaudani( Line Contention )

B/B’ \ 3 _<|

D1 = driver

D3/R3 = transceiver

R2 = receiver

ZT = termination impedance

Up to 32 U.L.s [receiver. driver (off state), transceiver]

JU9 2.23 udasanBuzAT UL AT luATgIu RS-485

v @ vt W @ 9 ' o d
gUnsaifsunazddsdamna Usznoudiomodyana 2 idudoseniinnosaminm de A

v W o

Terminal 1182 B Terminal (1a2A0401909AUTYQIUNTIIUA(Ground) TauA Y Tuszuy RS-485 2214
aulvdyana fouiunsud $99gIada@ iUy Differential Measurement A0 iaf1szdudaya

321909 A Terminal U B Terminal leeAddsdyana sziimalasunlasdayanuainoa(Digital)

@ ~ a o S| 1w = Y o R ~
T 1ddyanaueivn i meditia A uaz B Tealumdyananassihun uaasldnegy 712,24
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Data from microcontroller

RS-485
Driver

Data from microcontroller

VaB

Vss

Vss = IVOD-VSDI
0.2V < voD|g 10V

v

Eﬂ‘ﬁ 2.24 meﬁﬂymxﬁaumunmuuu Balanced Data Transmission L@y Differential Measurement
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@ @ < Y aa Y
A11T0ATIU(Detect)lnyn0ATHH(Decode)iludoyaainoa lariu

v
LY

A30 2.4 uaasA sz udya uiicunsoasiutazneasiadeyald

Applied Voltage | Resulting | Resulting | Receiver Purpose of measurement
Via Vig: Vi V i output
state
-1V -6.8V -200 mV 69V 6 Minimum V, at extreme - V.,
+12V | +11.8V +200mV +11.9V Q ‘Minimum V, at extreme +ch1\1
-1V 2V -5V 4.5V 6 Minimum V, at extreme - V.
+12V +7V #5 JV 9.5V Q Minimum V, at extreme +V,,
+10
| AL P "N SY/NANTAGAN/NY ST S, =
Vip
+200 mV ——————‘-—— —————— ————‘—— Malgfmum
: Operating
-200mV —— — f——— —- ‘—‘T“‘— _—'__‘T‘— Range
ViD Transition
Region
S — e e e e e s i e ) A
-10

200mv< [Vipl <10V

~ 1 o o 4 @ v 9 9
E‘lh’] 2:25 LlﬁﬂQﬂ15Zﬂ'lJ‘U't‘)Qﬁmuﬂcj"lmﬁﬁ'lu'liﬂﬁﬁ?ﬂ%ﬂllﬁ%ﬂ@ﬂﬁ‘ﬂﬁ‘ll@yjﬁllﬂ
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2.7.1 Cable Termination

Tumsdedyanadoyaluszozmalna  uagluszvuiaves RrRs-485  Fuilunan

A o [ o 9 o o o o
Multipoint Ao Ufa5w/dedayana vaedmluszuuim@erdn $uiludoalinisii Cable Termination

[ e}

y o ' A o =] 1 = o d’l
ieandyaaasiou uazanudassmsdadoyald Tnwaionuy §afl

1) No Termination

o 1

Y (5% 9 T a Iy [
Uoe -G‘l'}lﬁ\‘lullm@ﬂ“lfﬂﬁguﬁlﬂﬂlmglliJLﬂﬂﬂ"ligiyLﬁfJWﬁN']u

* k4
@

=~ s v < 1 o . [ ' <
Joutie - Tonsusamsdedoyadi(< 200 kbpsuaz 14 IdRumeodsdyanussos du

o o

o
o S

Din

317 2.26 uane31 D UYEY No Termination
2) Parallel Termination fBNIABMANUAIUNIY Zr NATVTRYRNY St sgaTiovoatia
[ ' v
B Zr = Zo 1110 Zo AOAINIWATUMIUTINYBSZUY YupgAuT MU UIAZA A ad oy
9y @ 9 vy
Y08 - andyanuaziould
19 9 [ <] o w
- dadoyalaludniusige uazmeidynnne?
[ A g @ 1 @ o W @ .
-z UIE DU @989 1 AagAITUNaI9A (Multidrop
Applications)
9 = 9 o w = a [ 9 dg} Y
doidy - aerhdyanaivnaenznadyandeioutu 14
- fAMIPEINGIININANI LUY No Termination

LY 9 d o T ] A v 1w | 2 s
- @5y MWauevinni liiiuewiledasdeyanauily High-impedant
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DIN

RouT

NOTE : Zt=Zo

gﬂ‘ﬁ 227 LLﬁﬂ\‘IgﬂLLUU“UﬂG Parallel Termination

[ @ » A o g 1
3) AC Termination HAN¥MARIWNY Parallel Termination ualiudNUsza(Crmeny NIy
AU Zr »

doi - msgadnasnuludids fsanaiooninuwy parallel Termination
@ 4 @ k4
- musaandyauasiouluia’la
a [ 1 [ I~4 [} o
oiffy - 1Ainf1 RC Time Constant d9rAABSASUSIMIAIT0IA LazANUEIVE eenh
daygna Idiiadina

ﬁﬂu‘l%’ﬁumiﬁ'd%gauuu Low-speed Control Line
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DIN
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NOTES : A. ZT=2g

B. Choose CT so that the resultant RC time constant is small compared to the unit interval.
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4) Open-Line Fail-Safe Termination TagMIAaAIANNATUNIY Rur HAZ Ron Lﬁamaﬂszua
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9 @ y a 1 [ 1 a = " W ' =1 ]
Tifutfe o liiAaasafuszrig moiuea A uag B HAUNIAD 4200 mV  ieldnssineads
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1 o 1 d Ao o oA
dyanunnaIngluaniug High-impedance vz 1dnnomunnaasuiianily High-state H30 Logic 1
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'
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Yoa - lunsindsdedyanuynalogluaniug Ide ag m(lﬁafumwmmmwmﬁf’awu
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AIMNMUUUDU %EJ High-statc IWSIEMIIUNILLUAUDI Rup AE Ron Gl‘ﬁﬁ‘uﬁ/ﬂ Nﬂiﬁzﬂuﬁﬂgﬂeﬂm +200
mV
9 ~ A 1 ~ Jq Yo o [l
VoY - Lwammmmﬂﬂwﬂm e Ty
- Lﬁﬂmaqagﬁawa”wm‘luszwqa

) 9 Jd L= o I [
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Dy

DIN Rourt

NOTES : A. Z7=2,
B. Choose Ryp and Rpp to be equal so that at least 200 mV develops across the receiver differential input.

gﬂﬁ 229 Laamgﬂamwm Open-Line Fail-Safe Termination

5) Open-Line and Shorted-Line Fail-Safe Termination TaeMIADAIANNAIUNIY Rs RANERY

321379 A1 Rue , Ron AU Zr
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908 - ﬁ'\ZJTiQ‘ﬂ@dﬁuﬂiﬂmﬂﬂaﬂ’.}ﬁ%i(Shoﬁ curcuit) LI ﬁﬁLﬂﬂ’Jiﬂi(Open curcuit)
Tavdilddsuannsaszyauoniyn o'l (High-state)
Joiy - idemldiega
~fmnsaldeuiueUnsaissnn Transceiver |81z m3Terminate siol37
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6) Multipoint Termination tMINzd M5 UsZEENIMITVLAZAITY $IIUMAIWATAGD Y
TeiReanu aoAndumunm zr Masuduuazgaganiouestiadoya Tao Zr = Zo

‘{’1’@?1 - mﬁauﬁmmu Prallel Termination

- lAquamvesdyanuhiinumingaufiga(Optimum)
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NOTE A: ZT=2¢

ﬁw

g‘ﬂﬁ 2.31 LLﬁﬂdgﬂLm‘lJ“U’eN Muitipoint Termination
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M13190 2.5 LanemInuauliaveds Ul RS-485

PARAMETER RS-422 RS-485 UNIT

Number of drivers and receivers 1 drivers 32 U.Ls
10 receivers (Unit Laod)

Maximum theoretical cable length 1200 1200 m
Maximum data rate 10 10 Mbps
Maximum common-mode voltage +7 12 to -7 \Y4
Driver differential output level o ' Vod ‘ AV xs< ‘ Vod l &5 \%
Driver load 2100 =60 | Q
Driver output shot-circuit current 150 to GND 150 to GND MA
limit 250to=7or 12V
High-impedance state , power off 60 12 k()
Receiver input resistance 4 = kQ
Receive sensitivity +200 1200 MV

va o

v
2.9 Differential Bus Transceiver mﬁ)id SN75176A ﬁﬂmfmu Aail

va [

ﬁﬂmmmmﬁmn13aﬁnmaﬂuﬁaﬁaﬁmmﬁam Tyay101 18 (Transceiver)
p0AUUUINAMSUNS IFOUIUY Multipoint  Transmission  Tua@amwvesenutidayao
ﬂlummmazaeﬂuﬁmwmﬂ5@uﬁﬁﬁtyﬂgmmmuqamoi5y Enveronments)
DOALUUAIUNIANTIIUUDY ANSI Standards EIA/TIA-422-B L0y ITU Recommendation
V.11

Usznoudae 3 anuzyoIdyINY0RIdIazAI5Y (High-state , Low-state 11aZ High-
impedance)

a150AWAUNT 19 (Enable) Tvhanuiludada nSodasy 14
fiaveavinadana sunmieinwn veeialdniig

£ ! [ =Y

AdadyaalinInszuagiga 160 mA

(73]

= y v 1 LY 4 a 9
$192U1 Thermal-Shutdown t#e1lpefuaNIEsIenod) IC Hinhanudou
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Asudyanaim
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AUTIWAITUA

DUNND
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Input Hysteresis INY 50 mV Typ

v
Mauladmsuuseaulwiaes s Toaa

ansadnadsuvianseuaussdaalda
unLAUFAIga 12 kKO

A 1(Sensitivity) lun1sasniudyanumedusuwnoiiy + 200 mv

J o w = o o o 1o 5
IC 1935 SN75176A aammummmmzuuwéfmmwaamz,azmmaﬂgaunmmmuwm

e 32 2995 FallaseaniuemsiiauaIns1ah 2.6

A15197 2.6 A1 1LLEAITDIHLAITHINU VD3 SN75176A

@ 1 [ o o 1w LY ~ o Y v
pa0as ludasauny  wasdmsunsdsdganalumedavuans Junuzheziinlddedgyanado

YANWANATIIU RS-485 1Az RS-422 14 wnzlu 1 ssuufadeyacinisal 29a5ves SN75176A 187

DRIVER RECEIVER
INPUT ENABLE OUTPUTS DIFFERENTIAL INPUTS | ENABLE OUTPUT
A-B RE R
D DE B
Vip20.2V L H
H H H L

-02V<Vp<02V L ?

. i L i Vips-02V L L

X Ls Z Z X H 2

Open L 2

H = high level, L = low level, ? = indeterminate,
X = irrelevant, Z = high impedance (off)
logic symbolT
DE —3 Bl logic diagram (positive logic)
RE —2—en2 ,
.| I DE
4 17 }—e—<a»Sa g =2
D 7
1v B — 2 ;

RE g
1 = < 1 A |
R—<{V 2 g[ ¥, R e |

T This symbol is in accordance with ANSIIEEE Std 91-1984

and IEC Publication 617-12.

317 2.32 1) 14a@A9 Logic Symbol U8 SN75176A

2) 1e®3 Logic diagram U939 SN75176A

> Bus
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4
LﬂﬂuiﬁﬂamaﬂﬂmiﬁwWNGUENLLGIIﬁZ‘UW(Pin Description) @41
1 Y o I'd ¢ A 9 a ]
- 1 D 9zAanUwesAoYNIY 11 T vod lulasnouInsamesiesudeyadunn udy
A o o 9 < Lo . y ° ~ & o
nlasulasanvas dyaaldidlunny Balanced Transmission Line tfadoanisld fmvhiidlugada
Tavedeman1ue High 139 Logic 1 419191 DE 1182 RE
Yo s d A 4 1y o
- 1R 9gAOINUNOIADYATY 11 Rxw v lulasasuInsames iledsmdoyaninia
Y 4 Y g @ @ an ' o J 1 y
uauasunasliiduanvasdyananinen dalddululasaoulnsamesszinanasell o
Y Y o < o W o A . -
ABIMT IHMNuAI5D Tavdemaniug Low #30 Logic 0 11191 RE tag DE

o A

- N Auer 0 B ifluwesaviunieaodiuid Lﬁ@dmaﬁu%gaimmu Balanced
Transmission Line (0g ﬁa?ﬂﬁmtywmﬂziﬂﬁ@iymgmu Differential Measurement 1QAgRABDITINL U1 A
1o U1 B U0 UBLIAEINY

- RE o muali(Enable) imehiiiusasudeya®eceiver)

- nDE Miiesdmuald twmhiidusdsdoya (Oriver)

D OR P PACKAGE
(TOP VIEW)

W,

1 Vee
] B
1A
] GND

D;Ul
O m mj.o
o ¥ s 1 s 1 e
row oo
oo N

317 2.33 uAAIR NIV IV SNT5176A

d
2.10 8 —bit Addressable Latch {193 SN74L.S259
o 3w 9y a = ] Y]
IC 183 SN74LS259 iudanssdoyausamstauia 8 Ja Feeonuuuu lfansaldld
@ o aa o I'd s o 4 P =N [ @ P=%
AuszuuMsmauuuuaIneanaly Twesaiomun 1191 8 wosa Aindugulddaszaenu Tasiin
4 v o a 4 o 1 I's 4 nsJ/ v
Joya (Ao, Al WAz A2) iiNeneasie 14w 3 Oa (HOIADNA N UIVBINBI AT UBNAINTIY &y
o I~ . Y
TN 1-0f-8 Decoder LA Demultiplexer 18
va v 1 R A 0 R ad 4
nngaauiagInaIvdentinldniuRsvesafRdUeTAn LAY YDITZUD HPPBX 1u
' ] & 9 o < J = o
AIUIUAAIHAd 81 AR LED F9g9e liwesnomynveslulnsnouInsames os 8 wesa (v1)
v
ANITOAIVAUHIY SNTALS259 1A 15091enszaliny LED 1daviua 31 viaen

i Y
= ) 1 . . . 9 a [
1Ai51802188ANIT1IUVBUAAEY1 (Pin Description) 8198991317 2.34 @il
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< ¢ ¢ "y & @
- 11Q0,Ql, ..., Q7 (Parallel Latch Output) tflunasame1mun lasmdoynaziudumde
yanv1 D
Y1 v @ 2 Y a o S "y X
- 91D (Data Input) lderiudoyaoen ldeu Qo - Q7 Fedradadumiia laom1voyan a1
A0, Al L1ag A2
4 I o o aa a Y a
1 A0, Al waz A2 TdiNeludeyald 1C neasa anduavAtaen 3 Tn 1iod1ad
) T o o
AN UIVDINDTALDIN NN QO — Q7
T ~ Jd
- U1 C (Clear Input) Wﬂm@nmﬁau(mear) m%gammmwm Q0-Q7
§ o o o !
- 91 E (Enable Input)1%’ﬂmﬂmﬁamwmamummwammmmm11&”@@11@ﬁmugmﬁm
VY A a v
Mvaya(Memory) H30 M3ilasuulastoyanin 41 D (Latch)

AMADIULAITHINUVDI SNTALS259 aAAIAIn1519N 2.7

CONNECTION DIAGRAM DIP (TOP VIEW)

Mec(d Trml WO 0 240/ Q) 58, ©)04
16 15 14 13 12 1 10 9

1 Y 3 4 5 b 1 8
Ay A A Q O Q3 GND

LOADING (Note a)

PIN NAMES HIGH LOW
Ag AL Ay Address Inputs 0.5U.L. 0.256 UL,
D Data Input 0.5U.L. 0.25 1. L.
E Enable (Active LOW) Input 1.0U.L. 0.5 U.L.
5 Clear (Active LOW) Input 0.5U.L. 0.25 U.L.
Qp- Q7 Parallel Latch Outputs T0UL 5U.L.

317 2.34 1AAITIBOIDEAUD IV T4LS259
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A15199 2.7 LAAIMANIUENITHIIUUDI SN74LS259

MODE SELECTION TRUTH TABLE
PRESENT OUTPUT STATES

E|IT MODE TED Ay AL Ay Qq Q4 Q, Q, Qy Qg Qg Q, MODE
L| H | Addressable Lalch LHX X X X L L L L L L & L Ciosar
H| H| Memory L LL L L L L L L L L L. i L Damutplex
L| L| Active HIGH Eight-Chaonel | | | § | | L H L L L L L 3 L
il i 85}'::‘“'”‘“"‘3' LLL H L L] L L L L Lo 3 L
L L Bt o | L H L I L L L L
L] L] . . ]
L] * L . .
L] ® e . L]
L] L] L] . L]
L] LI ] . .
L L H et Sl H i t, 1 e L L L H
H H XL XX/ XP|/@L 4 Mermony
HYT 7 1r=l L0 L Qn_y Qunos Qug Aduressabie
R L, (v L L H On-1 Qn-s ¥ Laich
171 ety (W @] @/ 4 Qnos \l
Bl LLEAS LY Ll o H-~8N 4 H Qnot
L] ° L) L] L]
° s o o o
L] L4 L . L]
* o o L .
X = Don’l Cars Condilion e o o . .
L= LOéV Voltage Levell HEt A0 H H On-t Ons L
H = HIGH V. Level
Qp-r = Pre\::jgi)utpu( State FPE R | B i i ANt O H
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a
Unn 3

nanmsmanwesszuuyumeIiihmdamealuinu

o w 9/ = [~
szyyguae s demeluin wie szuy HPPBX iluszuuniuquns
a  a ( 4 9 T w ] [ o .
Watlagynsel Wi Load)meluiulasmisdeadyananiuauiumodyauniuauim iy
y =2 o ¥ ¢ %
2 1y FamunumsiauvesszuylesldlulasaeuInsamosuoanszna MCS-51 1103
o A1 o af o J 1
AT89C51  thnihiidsdygnamiuqumsitlallagyasel lwiwasdedoyauaasaniugnis
J 0 y 1 o a c.a;j y
Watlavosgdnsal I wudwmisareimuSnamhuiunieuaaswalid1dausen
' o o J 4 ' @
nsw uazludmvesme Mfmdnmazuaady 220 Thad) ieswnszua Il liiugingel i
o q 9 Ve < g , 4 ¥ A g a7 ' ’
hdddnusuay TasgunseivesszuuHPPBX agvimihiiuaindniugumssunicua

Thanane livdnvesthu ldminsel Indhdaaadlugi 3.1

Main 220 VAC : :
Curchiit : Control : Load
| |
| |
Main Curcuit | ! L
1 |
Breaker | H.P fBX ] Electrical
7 Switzhing : |
(MCB) Equipment
! Box !
220 VAC 1 1
! 220 V AC Line !
" HPPBX Bus :
| |
i | HPPBX HPPBX | |
——1—  Control Control t—m—
Keyboard Keyboard

3U7 3.1 uaAendnmMInIaUUeIsEUY HPPBX

211 HPPBX 1sznoudasdaumsine 2 dau Tasld lulasaouTnsames
¥BIATEYA MCS-51 105 ATS9CS1 mnqumshan Tavdadyanudoyadinoariuee
FuanunIAN(HPPBX Bus) afemsfuszninaiumamauiamelussuy aminas

v
71U RS-485 iswnziduad
[ ' ° ~
I. yangueianIUAY (HPPBX Control Keyboard ) ifludaumsinuin g1y
A A ‘]QJ = :]QJ 11 e’vl ’I‘ﬂ ‘1 ) [ <
NuenusasnieauaumMstlaniota gUnsal lvmh luduruaegng

a 4 J =)
ySnathnld 9ngefduesanIuguiied 1 ¥a LAZTINTOUTAIHATDIUE



47

" . @ J :: = = A
(Electrical Appliance Status) Hagiiuaosginsal Wd iy Mianuzmsitlanse
Unaognianaoa LED lavazdsdaanuniunguuassudyanadeyaaniuzan
' ' k4 '
YANABITIAFY  UALYANADIAINFIEINTOAAAUNIANA WA UL IA197 U4
Y 9
T ldaunnuazainveedldauld
a a [ ' o = a
2. ¥AN@pIAINGI ( HPPBX Switching Box ) udrumsiiaufinauaumsaing
y a i o o o 4
elansetlaginsal I lassudygrumuquuinngefdussaniuny uaz
o Y &1 o ) | o Y ad s
wihmthndsdyyiadoyadauzvesgnas i denduldyafduosaniug
ivouaana 1A 15 man
< ad d ' o 2 as . P
lagganduesanuguuazyanasdaiads 1115 lasnea(Protoco)N 15T 13
Y "
Tuyummigvesseuy HPPBX tagiin1sanfamudumiani1eniusnatiuliazainly
9 o ) 1 9
ms lauuazaseuaguglnsel Wihmadumisvesriu
) = o o a :3 N
3.1 nl3suMeunanmsiauveszuumsaansglnsallidhuuusssuawazszuuaPPBX
= P=1 ' 9 a o Av Y = o
aFsumeuanuuenmamenumaiauazaNUEIIa lumsiaun lanSounu
' o 9} o A 993 =
32N 5UVFIINAINNMS 1w 1 uazszuuHPPBX i i unsnnuazainlums
o { A g g o
aruums augunsal lwdhaeludhunmudu deldhsguuaPPBX 1hinldau
a o A : J
3.1.1 msAnnegilnsallviiuusssaat ( Conventional Electrical Installation )
a [ g 1 @
- meaauguuUy menen Taode Tinszuaaday 220 Thad apaingaiensilesriu

1 a Jd = 1 @ L4 @
30 MCB (Main Circuit Breaker) iua3asuuuniaaed udaqe ldsginsal i ueaaads

31N 3.2
Curcuit
Protection Control : Load
Switch :
vee [=-=-n Lamp

4 o a o . L.
51/%1 3.2 uaaarsasminuguelnsel Iihdreadadnafon (1-way switch circuit )
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Circuit
Protection Control Load
: Switch 1 Switch 2 :
MEB) 9 %3 : &f =% Lamp
R I I e e 029
" T\ ! : §

~ o = ' =L
310 3.2 uaaaeasmanruauglnsel Invhdeadadmaden ( 1-way switch circuit )

9 a

k4 ' Y '
nmsaaugugdnsel Ifhuuusssuaniu sxdeuduae Uity o 1

E4 k4
v Y A a Y
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asouaqugUnIal ez wsadngnndy duiudiinisdadsgunsal lufhoraenlu) vie
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iuANVdUseuvesmaanae Il aza i lunsaedeiiiniy tazdiinisfads
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anu ludangu uasnnnsdesdninsindevadieaziBoaiie lilWiadataasvients
y Y g a 4
wousonuvesey W msiznagailunsiauais 1w 220 Thad

Y
[ ! @
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o @ 1 a Y Jd a a =
nndedinaninan nluduanuiavguussmsaadeglnseiiandy uazdsina
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=< @
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b v
aumsWailagunsal Idhareluthu 1dunaiu dail



3.1.2 MSAARMUYIEUY HPPBX

gandodadnge whnihiunuasesaiad luszuusssum uasnnyaves
naosaInTazAo i IR uguISe HPPBX Bus tios 1 7910 (2 x 0.8 mm) l/fandoae
3@.51:;@megﬂﬁEfua{ﬂﬂquﬂwnﬂcxgﬂﬁaﬂéﬂmzuu LLE\&%:‘;ﬂiﬂllﬂqu‘lﬁ“tiﬁ%ﬁﬁlﬁu AICARIE
FonillaneTla gunsal I niumana il Témngunsainmoluthu@insaidedhsussun
HPPBX) 91nyARfu3AALAuLTos | 4A 39aoHPPBX Bus 1219 deduanamasaon
i aszuansa usadud AlifsuasodonsanaW$aunznss danasiiasinldida
fuanunodld uagimaaume gty Lﬁamﬁﬁ@ﬁgacgﬂﬁf‘fua{ﬂﬂwqmﬁmaucluﬂw
ndaldnudwaniidoans uazludauvesaelrivdn 220 Toad sviamumeludnyas@y
usivzanSinamosay Iluduiidesde lfsaiadasld mazmadumoiildi
TauAoa1n MCB iusndayandosinds udadeoon ldsgungal ulih 1danwesaminm
vosyandosnInt 1 Tnoass wazuena Nt lus S UUHPPBX ﬁyéi%’ﬁuﬁmamwmimu
auilaTagiunsal Whonuuusssuaiie 1 gaaindde 1 gunsalld iy 1 yadduosa
g aunsanuguidlatlagunsal i dnnaUnsal uazdesnidanduueimsand
gUnsal nihuuhy 18 Tandume Innwesaewiyniidehwesandeaing i ds
gunsal i 1diui Lﬁfmm'wf‘:ﬁﬂﬁ'mmmﬁﬂéﬁqﬂﬂmﬁvmﬂuﬂ?mmtﬁufu"lsa’ﬁ@a

azadn uazm ldoelumsauaolinand uanefagli 3.4

MCB Switching LAMP
L Q Box @
N
Control
Keyboard
HPPBX Bus Y 220V AC
\ Line
Control
Keyboard

1101 3.4 umanwsmsauqugUnsal lWwesszuy HPPBX
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i ﬁfiii e il

U@ ‘) witching Switching
= - BoX__. Box |

Main Circuit T T s e
Breaker HPPBX Bus /
o A
AC Main Line220 V.

AT maluTabaauauunun guq 0]1}2]3

4|5(6|7 415(6|7

8] 9]10] or - NN Internet 8] 9]10]or

so|#1|#2| ¥ - 7 #o#1f#2| o

-9 INgANY

gnfied, || S P- Control
Keyboard 104 Keyboard

51/#1 3.5 uansmsAnAsszuy HPPBX lunisaauaugilnsal Indh

3.2 9gazEAM MUz UY HPPBX
52UU HPPBX Usznoudioaumsiia 2 dau iaudemsiu lasuaazdiuld
4 o o
T4l Tnsneu Tnsanesvesnszna MCS-51 185 AT89C51 Tumsaluaumsiaues
9 1
sruulaun
J d " v
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AdUDIANIVAY LAAINANIIYADA LED
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msdemsiuvesgnisalluszuy Idmsdadyanudeyauuuainea muuasgiu

RS-485 uaz 14115 Tnsnea nsdems luiuummsuesszun HPPBX

s2UU HPPBX 1 5zuy annsaaiuqumsilatiagidnsel Infh 14 aeqa 30 gunsal
Usznouday yandesainte $119 6 9 udazgaiine T Wiyn inauaunistionszilyl
T fugunsal i 16 s wosa uazilszneudieyeiduesaniuny Hlndaenldan lddwa

Fagald 26 g0
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adausningudnlutiu ﬂ%‘ami@%mmmsLﬂﬂﬂﬂ@ﬂﬂiﬂﬂﬂﬂﬁmiuﬁﬁ Wudu uag
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¢ o : ad 4 ' a A
9UnIalnNYAvBITEUY HPPBX 0 1AUA yARdUasanILAY LazyAndedaInga 1@
Y v Y
149993 IliRoesaniu daiu ssulszneudioundssio 1Widea1sas (DC Power Supply)
@ @ o 1
1 9@ uag Audya 1o HPPBX Bus 19 19a10 TnsAniun1a 2 418 (4 x 0.8 mm) , 24 AWG
Y 1 o 9 aa o 9y dy Y Jd
Taunmodygadoyauuuasaoasiuam 2 1du , aolWiAeenses 1 du uag mensiua
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Address Data
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SN74LS259

8-Bit Addressable Latch

The SN74LS259 is a high-speed 8-Bit Addressable Latch designed
for general purpose storage applications in digital systems. It is a
multifunctional device capable of storing single line data in eight
addressable latches, and also a 1-of-8 decoder and demultiplexer with
active HIGH outputs. The device also incorporates an active LOW
common Clear for resetting all latches, as well as, an active LOW

Enable.

Serial-to-Parallel Conversion
Eight Bits of Storage With Output of Each Bit Available

Random (Addressable) Data Entry

Easily Expandable

Common Clear

GUARANTEED OPERATING RANGES

[ ]
®
L)
e Active High Demultiplexing or Decoding Capability
[ ]
[ ]

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.75 5.0 §.25 \%
Ta Operating Ambient 0 25 70 °C
Temperature Range
loH Output Current — High -04 mA
loL Output Current — Low 8.0 mA

© Semiconductor Components Industries, LLC, 1999

December, 1999 — Rev. 6
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ORDERING INFORMATION

Device Package Shipping
SN74LS259N 16 Pin DIP 2000 Units/Box
SN74LS259D 16 Pin 2500/Tape & Reel

Publication Order Number:

SN74LS259/D




SN74LS259

CONNECTION DIAGRAM DIP (TOP VIEW)
VCC C E D Q7 QG QS 04

[is] [is] [ra] [1s] [2] [or] [ro] [o]

LOADING (Note a)

PIN NAMES HIGH Low
Ao A A, Address Inputs 0.5U.L 0.25U.L.
D Data Input 0.5U.L 025 UL
E Enable (Active LOW) Input 1.0U.L 0.5U.L
(o} Clear (Active LOW) Input 0.5U.L 0.25U.L.
Qo-Qy Parallel Latch Outputs 10U.L. 5UL
NOTES:

a) 1 TTL Unit Load (U.L.) =40 pA HIGH/1.6 mA LOW.

http://onsemi.com
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SN74LS259

LOGIC DIAGRAM

AL A

®

C

®

Y

Vec = PIN 16
GND=PIN8

(O = PINNUMBERS

onl

Of

Qo

FUNCTIONAL DESCRIPTION

The SN74LS259 has four modes of operation as shown in
the mode selection table. In the addressable latch mode, data
on the Data line (D) is written into the addressed latch.The
addressed latch will follow the data input with all
non-addressed latches remaining in their previous states. In
the memory mode, all latches remain in their previous state
and are unaffected by the Data or Address inputs.

In the one-of-eight decoding or demultiplexing mode, the
addressed output will follow the state of the D input with all

MODE SELECTION

other inputs in the LOW state. In the clear mode all outputs
are LOW and unaffected by the address and data inputs.
When operating the SN74L.S259 as an addressable latch.
changing more then one bit of the address could impose a
transient wrong address. Therefore, this should only be done
while in the memory mode.
The truth table below summarizes the operations.

TRUTH TABLE

PRESENT OUTPUT STATES
E| C MODE CED Ay A A Qg Q4 Q, Q3 Q4 Qs Qg Qy MODE
L| H| Addressable Latch LHX X X X L L L L L 1€ 4 L |Clear
H|{ H| Memory 1Ol=] L L, 1\ L L = 15 L £ K L Demultiptex
L| L| Active HIGH Eight-Channel | || L H L L W H L L L L L L L
al L s N Vg, L L L L R\ 7 AR
MlNg AV <>, L L H L fe L I L L
L] L] L] L] L]
L] o L] . L]
L] L] L] L] L]
° L] ° L] L]
L] e L] L] L]
LLH H H H L L L L L L L H
HHX X X X |Qna » | Memory
Hit1 ! L L L L Qn-t QOn-t Quet »| Addressable
HLH L L L H Qn-1 Qnog Latch
HLL H L L |Qna L Qn-_1
HLH H L L | Qn-t H Qn_1 -
X = Don't Care Condition e o o . .
L = LOW Voltage Level HLL H H H | Qg Qn-1 L
H = HIGH Voltage Level
Qn-1 = Previous Output State HLHH H H | Qna Q-1 H

http://onsemi.com
3



SN74LS259

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
ViH Input HIGH Voltage 2.0 \ Al Inputs
0.8 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage \ Al Inputs
Vik Input Clamp Diode Voltage -0.65 | -1.5 \ Ve = MIN, = -18 mA
VCC = MIN, IOH = MAX, VIN = VIH
VoH Output HIGH Voltage 2.7 3.5 \ or Vi per Truth Table
0.25 0.4 v loL = 4.0 mA Vee = Vee MIN,
VoL Output LOW Voltage Vin =V or Viy
0.35 0.5 Y loL = 8.0 mA per Truth Table
20 HA VCC = MAX, VIN =27V
iy Input HIGH Current
0.1 mA Vee = MAX, ViN=7.0V
I Input LOW Current -0.4 mA Vee = MAX, V=04V
los Short Circuit Current (Note 1) -20 -100 mA | Vgc = MAX
lcc Power Supply Current 36 mA Vce = MAX

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS (T = 25°C, Vgc = 5.0 V)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Turn-Off Delay, Enable to Output 22 35 ns
tPHL Turn-On Delay, Enable to Output 15 24 ns
tpLH Turn-Off Delay, Data to Output 20 S ns .
tpHL Turn-On Delay, Data to Output 13 21 ns CL =15 pF
tpLH Turn-Off Delay, Address to Output 24 38 ns
tPHL Turn-On Delay, Address to Output 18 29 ns
tPHL Turn-On Delay, Clear to Output 17 27 ns
AC SET-UP REQUIREMENTS (Tp =25°C, Vg =5.0V)
Limits
Symbol Parameter Min Typ Max Unit
ts Input Setup Time 20 ns
tw Pulse Width, Clear or Enable 15 ns
th Hold Time, Data o0 ns
th Hold Time, Address 20 ns

http://lonsemi.com
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SN74LS259

AC WAVEFORMS

D |‘_L~ _.' / '__[w _,‘ D Liv»‘»tpm I‘:—;— i
EW Q S‘K 13V 7# 13V

-—’liPHL |<— "‘ lpLH r-—

Q 13V OTHER CONDITIONS: E =L, C = H, A = STABLE

Figure Z. Turn-on and Turn-off Delays,
OTHER CONDITIONS: C = H, A= STABLE Data to Output

Figure 1. Turn-on and Turn-off Delays, Enable To
Output and Enable Pulse Width

. _—\‘\m A Y \\§\\\\\\\\\\\§ %

. : Dagrwrr
| l L—— tS(H)_::‘ - L::‘
7)1 13V Sk 13V E W
Ay
tPHL L 777777, \LR3INY
U 13V 701 13V Q émo Vi \\ Q=D§

OTHER CONDITIONS: C = H, A = STABLE

OTHER CONDITIONS: E=L,C=L,D=H

Figure 3. Turn-on and Turn-off Delays, Figure 4. Setup and Hold Time, Data to Enable

Address to Output

o] \‘\1.3 \ A W STABLE ADDRESS
L—'T— oL 5 ‘L_”
Q X 13V £ \\

OTHER CONDITIONS: E =

Figure 5. Turn-on Delay, Clear to Output OTHER CONDITIONS: C = H

Figure 6. Setup Time, Address to Enable
(See Notes 1 and 2)

NOTES:
1. The Address to Enable Setup Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is

addressed and the other latches are not affected.
2. The shaded areas indicate when the inputs are permitted to change for predictable output performance.

http://onsemi.com
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PACKAGE DIMENSIONS

‘f

20

L = K
|
D 16 PL

N SUFFIX
PLASTIC PACKAGE
CASE 648-08
ISSUER
le— L
= e \
N \‘ §

[@]0250010®]1][A @]

http://lonsemi.com
6

NOT!
1

wrn

(TS

ES:

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMLNSICN: iNCH
. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
. ROUNDED CORNERS OPTIONAL.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0740 | 0.770 | 18.80 | 19.55
B | 0250 | 0270 6.35 685
C | 0145 | 0175 3.69 444
D | 0015 | 0021 0.38 053
F | 0040 0.70 1.02 177
G 0.100 BSC 254 BSC
H 0.050 BSC 127 8SC
J | 0008 | 0.015 021 038
K | 0110 | 0.130 280 3.30
L | 0295 | 0.305 1.50 174
M 0° 10° 0° 10°
S | 0020 | 0.040 0.51 101




SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

Bidirectional Transceiver D OR P PACKAGE
Meets or Exceeds the Requirements of (TOF WIEW)
ANSI Standards EIA/TIA-422-B and ITU )
Recommendation V.11 R 1 &l Vee
o ndation V. RE[ 2 e
Designed for Multipoint Transmission on DE[] 3 6[]A
Long Bus Lines in Noisy Environments D[ 4 5[] GND

@ 3-State Driver and Receiver Ouiputs

@ Individual Driver and Receiver Enables

@ Wide Positive and Negative Input/Output
Bus Voltage Ranges

® Driver Output Capability . . . 260 mA Max

® Thermal-Shutdown Protection
@ Driver Positive- and Negative-Current
Limiting

© Receiver Input Impedance .. . 12 kQ Min
® Receiver Input Sensitivity . . . 2200 mV
@ Receiver Input Hysteresis ... 50 mV Typ
@ Operates From Single 5-V Supply
@ |ow Power Requirements

description

The SN75176A differential bus transceiver is a monolithic integrated circuit designed for bidirectional data
communication on multipoint bus-transmission lines. It is designed for balanced transmission lines and meets
ANSI Standard EIA/TIA-422-B and ITU Recommendation V.11.

The SN75176A combines a 3-state differential line driver and a differential input line receiver, both of which
operate from a single 5-V power supply. The driver and receiver have active-high and active-low enables,
respectively, that can be externally connected together to function as a direction control. The driver differential
outputs and the receiver differential inputs are connected internally to form differential input/output (1/0) bus
ports that are designed to offer minimum loading to the bus whenever the driver is disabled or Vgc = 0. These
ports feature wide positive and negative common-mode voltage ranges making the device suitable for party-line
applications.

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- and
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input
impedance of 12 kQ, an input sensitivity of £200 mV, and a typical input hysteresis of 50 mV.

The SN75176A can be used in transmission-line applications employing the SN75172 and SN75174 quadruple
differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SN75176A is characterized for operation from 0°C to 70°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of 1pumicauun date. Copyright © 1995, Texas Instruments Incorporated
)

Products conform to specifications per the terms of

testing of all paralmgller& " gterm s ;?ndm: M TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1




SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

logic symbolt

Function Tables

DRIVER
INPUT | ENABLE | OUTPUTS
D DE A B
H H H E
L H L H
X L z Z
RECEIVER
DIFFERENTIAL INPUTS | ENABLE | OUTPUT
A-B RE R
Vip= 02V L H
-02V<V|p<0.2V L ?
Vips -02V L L
X H z
Open L, -

H = high level, L = low level, ? = indeterminate,
X =irrelevant, Z = high impedance (off)

logic diagram (positive logic)

DE ———{ EN1
RE 2 New
B | C
s
D 4 1V

A A
vyyYy
~
o >

Vv

<
R1«]v2 _ﬂ‘|:

A

T This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B I/0 PORTS TYPICAL OF RECEIVER OUTPUT
Vee ——— - 4 L4 ¢ — Vce - +— Vcc
85Q
R(eq) NOM
Input —4
- A
4
6—— Output
t - —I/
A
> — GND
Driver input: R(eq) = 3 kQ NOM Input/Ot-tput
Enable inputs: R(eq) = 8 kQ NOM Port )
R(eq) = equivalent resistor 77

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltagefVioc (see Nofe [l 7 e \ A=/ Wl \ o FadNeooim e, . ... Q0. ......... 7V
Voltage rangejatfanspbusfteiminal™oy. Lol Ay 9. . slgatls. . FF 20 ooy . ). .92 . 4 } -10Vto15V
Enable input Yoltages V|_.J. s Voweeel. N 9% 7. . JOUA . . iNg o~ rewewe, L. A TL .0 R....... 55V
Continuous total power dissipation ........... ...t See Dissipation Rating Table
Operating free-air temperaturerange, TA. .. .. voociie i d-ydr 0. £ 0°C to 70°C
Storage tempbiatuie BINGS e Isy{([ 1. - 2.4~ AOAGANGASANN 2. M - oI} - = - —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........... ... ..covuiiii. .. 260°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta < 25°C DERATING FACTOR Ta=70°C Ta =105°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 261 mwW
P 1100 mW 8.8 mW/°C 704 mW 396 mW

{’? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

recommended operating conditions

MIN TYP MAX | UNIT
Supply voltage, Vo 4.75 5 825 Y
Voltage at any bus terminal (separately or common mode), V| or V| -7 12 Vv
High-level input voltage, V|H D, DE, and RE 2 Vv
Low-level input voltage, V|| D, DE, and RE 0.8 \
Differential input voltage, V|p (see Note 2) +12 \Y
. Driver -60 mA
High-level output current, IoH —— o o
Driver 60
Low-level output current, Io - mA
Receiver 8
Operating free-air temperature, Tp 0 70 °C

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

‘Q‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1884 — REVISED MAY 1995

DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPt MAX| UNIT
Vi Input clamp voltage lj==18 mA -1.5 \
; ViIH=2V, ViL=0.8YV,
\ -level
OH High-level output voltage o = —33 mA 37 \Y
g VIH=2V, ViL=0.8YV,
VoL Low-level output voltage loH = 33 mA 11 \%
IVoD1l Differential output voltage lo=0 2Vobp2 \Y
. . R =100 Q, See Figure 1 2 2.7
IVoba2l Differential output voltage - Vv
RL =54 Q, See Figure 1 1.5 2.4
AVop|  Change in magnitude of differential output voltage ¥ +0.2 \
. RL =54 2c-10C Q, .
Voc Common-mode output voltage$ See Figure 1 3 %
AlVocl Change in magnitude of common-mode output +0.2 v
voltage ¥
i Vo=12V 1
lo Output current Puipiggisabicd o mA
See Note 3 Vo=-7V ~0.8
IIH High-level input current V=24V 20 pA
L Low-level input current V=04V -400 HA
Vo=-7V -250
los Short-circuit output current Vo = Vcc 250 mA
Vo=12V 500
, - | . BRCy Outputs enabled 35 50 -
u current (total package o loa m
ce PRy (ot package) Outputs disabled 26 40

T All typical values are at Vo = 5 V and Tp = 25°C.

T A|Vopl and A[Voc| are the changes in magnitude of Vop and Vo respectively, that occur when the inputis changed from a high levelto a low
level.

§ In ANSI Standard EIA/TIA-422-B, Vo, which is the average of the two output voltages with respect to GND, is called output offset voltage, Vos-

NOTE 3: This applies for both power on and off; refer to ANS| Standard EIA/TIA-422-B for exact conditions.

switching characteristics, Vcg =5V, Ta = 25°C

PARAMETER . TEST CONDITIONS MIN  TYP MAX| UNIT
tgop) Differential-output delay time RL=600, Bee Ege3 40 60 ns
tqop) Differential-output transition time 65 95 ns
tpzH Output enable time to high level R =110Q, See Figure 4 55 90 ns
tpzL Output enable time to low level RL=110Q, See Figure 5 30 50 ns
tpHZ Output disable time from high level RL=110Q, See Figure 4 85 130 ns
tpLz Output disable time from low level R =110 Q, See Figure 5 20 40 ns

“9 TEXAS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

RECEIVER SECTION

electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage, and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViT+ Positive-going input threshold voltage Vo=27V, lp=-04mA 0.2 Y,
ViT- Negative-going input threshold voltage Vpo=05V, lp=8mA -0.2¢ \Y
Vhys Input hysteresis voltage (V|T+— V|T-) 50 mV
ViK Enable clamp voltage l|=-18 mA -1.5 \
VOH High-level output voltage \S/Lz ;éﬁ?ergv' IoH = ~400 uA, 237 Vv
VoL Low-level output voltage \S/LDe ;i—g_;i?eozmv’ el kg, 045 \Y
loz High-impedance-state output current Vp=04Vto24V +20 HA
I} Line input current gg;e&i:tzu; ) ://: i 127\\// _0; " mA
IIH High-level enable input current ViH=27V 20 HA
i Low-level enable input cuirent ViL=04V -100 HA
fj Input resistance 12 kQ
los Short-circuit output current -18 -85 mA
Outputs enabled 35 50
lcc Supply current (total package) No load Outputs disabled 7 .3 mA

T All typical values are at Vo = 5V, Ta = 25°C.

¥ The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode
input voltage and threshold voltage levels only.

NOTE 3: This applies for both power on and power off. Refer to ANSI Standard EIA/TIA-422-B for exact conditions.

switching characteristics, Vcg =5V, C_= 15 pF, Ta =25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

t Propagation delay time, low-to-high-level output 21 35 ns
L = ‘ L = : g e Vip=-15Vto 15V, See Figure6
tpHL  Propagation delay time, high-to-low-level output 23 35 ns
tpzH  Output enable time to high level . 10 30 ns

- See Figure 7
tpzL  Output enable time to low level 12 30 ns
tpHz  Output disable time from high level ) 20 35 ns

- See Figure 7
tpLz  Output disable time from low level 17 25 ns

“? TEXAS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

A
R
> Vio {
Vob2 -
RL

— Vo oV
2

(9}

Figure 1. Driver Vgp and Vpc Figure 2. Receiver Vg and Vg

_ ———— 3V
_T_ Input 15V 1.5V
CL=50pF l | oV
R =60 QI (see Note B)
Generator 50 Q = Output td(oD) » e e td(oD)
(see Note A) b g ' | ——— .25V
A ® 90% o
Output 50% 50%
L 3y | cL %o 10% ,
I tqop) » e t(oD)
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. Theinputpulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr <6 ns, tf <6 ns,
Zp =50 Q.

B. Cy includes probe and jig capacitance.

Figure 3. Driver Test Circuit and Voltage Waveforms

Output — 3V
Input 15V 15V
| oV

|
PN ey 05V
vy VoH

RL=110Q 1
Output 23V | | 5
tpHz - Voff=0V

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr < 6 ns, tf<6 ns,

Zo=50Q
B. Cg includes probe and jig capacitance.

Figure 4. Driver Test Circuit and Voltage Waveforms

Qor3V

Generator

C =50pF
(see Note B) I
(see Note A) =

{’? TEXAS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER
SLLS100A — JUNE 1984 — REVISED MAY 1995
sve. e 3V
RL=1100Q taput 1 1.5V [ 15V "
3Vor0 e tpzL —¢—> | I o
CL =50 pF { : o
23V i 05V

(see Note B)
Output

£

VOLTAGE WAVEFORMS

Generator
(see Note A)

o TEST CIRCUIT
NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr <6 ns, tf<6ns,

Zo=50 Q.
B. Cg includes probe and jig capacitance.
Figure 5. Driver Test Circuit and Voltage Waveforms

Generator
51Q

(see Note A)
Cp=15pF

145y
(see Note B)

VOLTAGE WAVEFORMS

TEST CIRCUIT
NOTES: A. Theinputpulse is supplied by a generator having the following characteristics: PRR =1 MHz, 50% duty cycle, tr <6 ns, tf< 6 ns,

Zp=50Q.
B. Cg includes probe and jig capacitance.
Figure 6. Receiver Test Circuit and Voltage Waveforms
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

15V ok
S2
-1.5V —0 I o—— 5V
= CL=15pF 1N916 or Equivalent
(see Note B)

Generator
(see Note A) 50Q
S3

B TEST CIRCUIT
———— 3V ————3V
——— 15V e 45
S1to 1.5V
S1to—15V
ov g§ glpe“ 0V S2 Closed
osed I S3 Open
tpzL B ke
VoH ‘
AN _4s5v
Output 1.5V |
————— oV R 15V
VoL
———3V
S1to1.5V S1to—-15V
S2 Closed Input S2 Closed
S3 Closed S3 Closed
| oV
|
tpLz —e—b]
v | =
5V OH I 13V
Output & 0.5V
_____ =18V VoL
VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, ty < 6 ns, tf<6 ns,

Zp =50 Q.
B. C includes probe and jig capacitance.

Figure 7. Receiver Test Circuit and Voltage Waveforms

‘k’? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

TYPICAL CHARACTERISTICS

DRIVER
HIGH-LEVEL OUTPUT VOLTAGE
Vs
HIGH-LEVEL OUTPUT CURRENT
5 T
Vcc=5V
4.5 = °C =}
- Ta =25°C
y @
4]
) \
©
% 3.5 \‘
> \
ER S
s
© 25 ™~
o
>
S 2
£
£ 15
1
z 1
o
0.5
0
0 -20 —-40 -60 -80 -100 -120
loH — High-Level Output Current — mA
Figure 8
' DRIVER
DIFFERENTIAL OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
4 ]
Vecec=5V
3.5 Ta=25C ]
7 N
& 3 \\\
[
S N
= 25 =
E ]
3, N
s
:
= 1.5
&
o
1 1
5 \
= 0.5 \

0
0 10 20 30 40 50 60 70 80 90 100

lp — Output Current — mA

Figure 10

VoL - Low-Level Output Voltage -V

VoL~ Low-Level Output Voltage — V

DRIVER
LOW-LEVEL OUTPUT VOLTAGE
Vs
LOW-LEVEL OUTPUT CURRENT
5 T
Vecc =5V
45 [~ Tp=25C
4
3.5 /I
3 |
25 /
2,
1.5 ——/}
A
0.5
0
0 20 40 60 80 100 120
loL — Low-Level Output Current — mA
Figure 9
RECEIVER
LOW-LEVEL OUTPUT VOLTAGE
Vs
LOW-LEVEL OUTPUT CURRENT
0.6 T
Ve =5V /
Ta=25°C
0.5 //
0.4 / /
0.3 //
0.2 //
0.1
0

0 5

10 15

20

25

loL — Low Level Output Current — mA

Figure 11

30

10
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DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

VoL - Low-Levcel Output Voltage — V

0.5

0.4

0.3

0.2

0.1

TYPICAL CHARACTERISTICS

V| — Enable Voltage - V

Figure 14

RECEIVER RECEIVER
LOW-LEVEL OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE ENABLE VOLTAGE
— - 5 T T
VCC_- A Vip=0.2V
Vig® =02 ¥ Load = 8 kQ to GND
loL =8 mA Ta =25°C
Vcc =5.25V —
>
|
— >
ks 3 Vee=5V +—— vgc=4.75V —
S
E
o
2 2
I
(o)
>
1
0
10 20 30 40 50 60 70 80 0 0.5 1 1.5 2 2.5 3
Ta — Free-Air Temperature — °C V| - Enable Voltage - V
Figure 12 Figure 13
RECEIVER
OUTPUT VOLTAGE
vs
ENABLE VOLTAGE
6 T I T T
Vec=5.25V Vip=02V
: ) Load =1kQto Vcc
5 ot TA= 258
\ Vec=4.75V
Vec=5V
dl’ 4 CcC
o
el
G
© 3
3
o
5
o
[ 2
o
>
1
0
0 0.5 1 1.5 2 2.5 3
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DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

APPLICATION INFORMATION

SN65176A SN65176A

e

"

RT RT

— T H 1 LD

Up to 32
Transceivers
e o o

[ aVavav J
[ 2% ]
®

-

NOTE A: The line should be terminated at both ends in its characteristic impedance (RT = ZQ). Stub lengths off the main line should be kept
as shortlas possible.

Figure 15. Typical Application Circuit
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (Tl) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrarits periormance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tldeems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”"). Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tlassumes no liability for applications assistance or customer product design. Tl does not warrant or represent
thatany license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party's products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright © 1998, Texas Instruments Incorporated
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